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[ASM] 

£ 4€- °J ^ 71^54 ££11^ 4=^2 £$-g- fA|6|| ^*J*}7l <^ 

^ #*l£r, c-flol^ ^71^, ^11-^3^12.51 £ °fl25l ^H^-» ^ 

Blt4. ^I^TT 27fl ^.g. j^oj <q^.ofl^ Ul^7l^O.S. °J^S1^ <83 

^ Cj-£- #§1 <0«ofl S^sflA^ »H=1^*>^. ^4* *M 

* ^llC-HolBf oloflol^- cflolBf ^71 5PHr <*J 3 #3 ^12. 

#3f ^lltiHEl- ^1<=H1 °1 * -£-#*H ^3 ^Sj^JfEi $!7}3fe ^lcflolEl-1- 

^ X\S.o\] %-7}S>}7}JL, ^7)51 C-llolHl-l-i; Z^o} *1] 1 e}- <^H] o) ^ a]^^ -§- 

^l2cflolEl-S.2l- ^l2cHo]El- ^l^ol^- Al^#S.A-l t^^-t}-. ^llo1l£5l^ ^12^0]^ 
J5_S ^ HI ^31^1^ ^ S cfS. cg^ofl 7-l^Jl, ^llnflS.51 tl^loll- 
ofl -g-^-^1-^ 7-1 *Vs} Cj] o) ^12^251^ ^lnflS.EloHA-1 #^5^ cfl ol 

Sefl^ Hi 31 Aljrofl -§-^-*>ol 7l<y ^ ^-#^3-. ^13^2-21^ ^nflS-HH 

*1 #^£l^-^lolBl-l- 7-l^fji, HHEl-i- z\}2*\}2.£\ Sl°lMl- ^5L°\) -S-'iHM 

t^#5flo] #e^t}. PllS.e) ^H^-^ *fll*fl25l<2}- 42tf\2.£l #2] C-flolEl- * 

-§-, ^12^12.51^1^^1 ^fll, ^12^^ ^Hb^ tl^eiH Alj^ rfloiEl- ^efl<y ^£ ^ 

^)l2n11S.ElSl- ^13^1251 7VO] c-flolEl- *-§~t- *fl<H th=h 
2 1 
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^ *! ^ 71^3}- £8)]^ 4t5L ^Alofl ^^^>7l ^tb #*1 £ 

Image processing apparatus and method for performing picture in picture with 
frame rate conversion} 

^r^*>7l ^tr *)3 ^^*>7l 3tr l-^£o]r4. 

5L 3(a)~£. 3(j)fe £ 2<H1 ^lc-flol^ ^ 7 13HM) ^sHr S-* 

514^51 14] J^l€ #*14H ^l2c-flol^ ^7l^» i§^>7] l-^£c}cf. 

^V7l *tsj ^^*f7l #5L-^fJ=°m. 

^ 6-& 5. 14] #*HH ^]1FIF0^1 OH^r ^^*>7l ^tr £ 

£ 7(a) £ £ 7(d)tt £ 141 #*14M -S-^-i- ^^*>7l 

.£ 8-8- .£ 141 5*13 #*HH ^12FIF0S] cflolEj- <y#^ *:•§--§- ^*]-7l ^tr £. 
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4gcf. ziem-, ^ o] ^^(Picture- In Picture:^}, PIP 7}^°]} <2]3fi s>i4^ 

TV Sj-^^l *fl^t Sj-^o] t^^o]^ ^ $>lt}. ol<4 ;£o], pip 7]^^r 5^ ^ 

-¥-^1 4^ ^l) 1 ^ ^^$eflo]s>^ ^e) 7}^^ ^th}. ^eflofl^ 

PIP ^m\y] $)$\*], <M3. al-^7l^O.S ^olBfl- ^^>7] ^ 

^f- 7fl2] S5|l<g *fl5.^7> ol^-Sl^cf. PIP7l^ ^f>}7] ^ tr ^ ^> 

A\o}^ 7 \ Bfl^! "flS-S^ 9in #7>£]7l nfl^ofl, A>o]^ igo^ til^^o] M.s§ 

-i- M-^ ^ 5d^. 

<11> ^ Aljrcq sr^jo} ^ £S } t^^o] #*jo] S5 flo} ^£71- 

^-f^l, Sefi<y ^#^7] ^sfl = Ell °rJ ^(Frame rate conversion) 

#*l7r ^2fl^1 4=-5. ^7] ^ (Phase Locked Loop: 

°l*h PLL°m ^ *r-§-*H=r «83 ^4 

^°fl -^71 a} ^o.^ cflol^ o. ZL5]uh PLL^- a>^>^ 2]^ 4°1^7} 
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^-^O] - ^4. ofl§ S-O^ 27H01J7, zl 4lJrs.£. *]3. # 

7l7> £*] ^ «l-S-7l^o| c-flol^o] ^0.5. 7>^*Vcf. ol njj, if <g ^ ^Jr# tj> 

4. 7flcf7>, Cl^eflo] #El^/7l^^ Jf-^ Cf^tb *7l Al^l- ^*fl# *T 

flfe ^-^-7l( m ulti-sync) 7]*g~£ ^Rr zft^o] ^-fofl^r, ^#3H 

°fl-l- l-^H, ^ S^l ^(Liquid Crystal Device:©]*]-, LCD^f- S.'i-]e]s] ^ 
-f , SXGA-g-( 1280* 1024) £Mb]^ #5]* *fl°H o]gfl c]>i#eflo] Aijro] ngflo] 4, 

£7V 75KHz ©lvflS. aflt!:^^. UXGA#( 1600* 1200) -E-M^rr 60Hz °H°] ^efl^ ^ 

£S *)lt!:€4. ^r, °le]t!: t^-^o] , *j]^ £sl| 0 J ^rS. 01^ 

> - oj^ z^joj ^ £7 > t}=JL, C]^#5flcl ^7} Z}^<£ ufl^ u]^#Eflol # 

^17> ^-g-SRr = 31^ <33 4^3] ^efl«y ^^^AS ^a|^o> «lcf . 

zz.e-114, ^eflofl^ pip 7]^ sefl<a ^s. ^ai^i ^-foii, ^ >0 

3LM. ^-7lA}7]^ -B^oj ^^}7\] ojJjLo^jji, Zl ^ofl'H ^H^ ^ & 

°l^-^7l- 71 4^]] 

£ °1 °1^J17>S]-^ 7l#2j j^fe, ^1SE]# jL-l-^-O^. -g-g-^JL^.*) t}t}9] 

»H» °l-8-*M PIP 7]^# ^A]ofl, CflolE} ^712}- o] 
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^ ^ *l]^HirCfl 91^. 

^ ^ *}"§-] 

^^5>7] *W Ol7>S]^ t^**) ^ 

t}. oj^ ti^Jfir 27fl ol^j-oi ^^-g- 4\*-d\)*] a|§7|?jo S ^ ^ tfl 

Cf^ oga ^ Aljr^-ofl ti^^Jl, til 31 ^S] ^41- ^llt-HolE}- 

# ^ ^11^1 o]^- oj^ol^- Al^^-^ cflolEl- ^71 sj-^ ^ 

^llC-flolEl- o]oflol-a Al^s-dl -g-#*M tfjsl^-HE-l <?]7>£l^ ^1 Id) ^1 Bf^- #3 

#S) Aljrofl ^-71^71^1, ^7l5l C-flolEl-1;^ Z^-Zl-Ol ^lC-flolE)- <?HH ~1; A]Jro|l ^-^} 
^ 7ll2CllolBl-l-4 T^He} Oloflol^- Aj^S.^.A-1 #^^4- ^1 1^1 S.^^ ^ellolEl-l-g; 
AlTi^O.^. ^El#HflAl^l-al cfS. <g<*ofl 7^s:}J1, ^ll^el ^Hl <>1 f- A}Jroll -g- 

CflolEl-1- #^*Vcf. ^12*115. 3 ^ ^11 1^12. ^ ofl 7,-! #^Sl^ dM^* ^ 

S5ll<y t^sl A Jii -§-^>^ 7l<y ^ ^3°112.^^ t^IS-EHM # 

^TT HH^* 7-1^1-JI, 71^ C-flolEj-i- ^2*fl2&) °HH1- ^ISL^l -§-<eH^ ^ 
#eflol ^tS^i #^*V^. ^12-21 ^H^-^ ^Il^l2-5l2f ^12^1 S^l 7i2l C-ll ol Ef 
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*IH*]-71 ^*fl ^lU^-S-el <?HH!- ai^-i- ^<5>ji, *fli, ^2^^ ^^^gfl 
o] ai^o] t\]o}^ se)l<y ^H^i $]f% ^Efl<y *\}o] /]if ^*}^, *fl 2 

**H1 ^^^7) fl* ^ ^ ^^r, Cf^ -f-<5>o| 

Bfl;^ S5ll<a #£1- Cl^^^o] #*]^ #^ SEfloj # £ ofl nV^l eg >jj. ^ ^ 

Si 0 !*! , (a) Hl*l (e)#?ll«- (a) t^£\ 3Me}-« ^ 

^1^. (b)^l^ #3 ^15L°ll ^7]^ Cf^o^ ^jolEf*^; 4^ <g^ oloflo] 

1- -i±3L°\] -§-^><^ ^ll^lS-el^ t^W. (c)#7fl^r ^llnflS-el^ 71^ <H = efl^sf ^ 

hIjesH T^l^e^ cflo]^ 7]<^ ^ 4iHt-g- ^flo^t)-. (e)^^l^ *fl3°H2.e)^ 
71^ <H = 5ll^ ^ej,]^ uiiiisi-^ ^I2^l2.el^ #^ dH^i- ^]3^]aelo|i ^ 

^tb ^ SL^* Cf^-3f ^-o] 

<18> £ 1^ ^ ^Al^o]) tt}-^. ^ o] 71^^- =Ell<a 4?5. ^Alofl 
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*r«*>7l W ^^7) afll^ 3S|(l00) f *\]2<$ 

% ^31(105), ^-71^(110), ^2011 o]b|- ^-71^ (115), *H1FIF0(120), = 

tH^(130), *)12FIF0(140), *\}5.z\ ^<H^-(150) ^ ^ +*\}o}+ ^^-(160)5. ^p- 

Xll<3^ wis] (100)fe *lll*fl\i* -f-^M afllSJ^ cfl^m(INl)« *fll#3 

41Jl(CK_GH] -g-^H n1=m*>^i, ^41- ^lltfl^msq- XllcfloiEl- <yofloi^- 

<&S.3,*\ #^ttCf. ^7HAi, ^l<a^ Cflo]B|-(INl)^ SJJMM ^I7>5]^ ZL2fl^ C-fl o] 
, #<H, R, G, B^lS<y ^O-S 7>^^ ^ Ol nfl, »H#^ A]Jr^ ZLEfl^ A] 

It a^^M W zLefl^ 4Ul(CK_G)°H, ^ »W100H>H #33^ »licfl 
oltq-sq. ^licflolEf oiofloi^- aIJl^- zj-z}- ^lztefl^ cfl o] E^-(GDATAl)^ ^linefi^ °}o\}o] 
1- -<0JL(GEN1)7> ^tq-. SEtb, *)ll^ ^3J)(100)^ #^ HHnKGDATAD^r °fl£.&] 
JM150WH #^5]^ *ll 1^^ l-s^o 1 ^!:£(IN_BLK_GH1 -g-^S><^ 
*33(blocking)£M, *B133€ -*NI<Mfe ^-71^(110)5. <£7>El*l 

^12^ ^(105)^ *l|2*fl^* ^]7>£)^ ^fl2^ ^ 3MbKIN2)-I- ^]2#^ 

^JL(CK_V)°fl -S-^^ ^izfl- ^2cflol^ *j|2HMEj- ©HM-ft 

^SlS.*! i^tM}. <^7HH, ^12^^ t-flol^ ol7>£lfe t^jS. AlJl, <^ 

1"^, $\5L *\3LW%, ^\ 4]Jl(U/V ^lJl)<y ^J^-S 7>^€ *r 5i 4. 

^12#^ W^^SM #Sj 4Ul(0LV) 6 M, ^3 tf^ 

(105)<HH #33^ ^2c-llolE|-<4 *ll2tHHE]- <?HM1: ^JL^r AA Av*\A$- 
(VDATAl)s}- aflial^iL SHH-i- (VEN1)7> Qr%. SEth afl2«y^ t*M(105)^ #^ 
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c-IMbKVDATAI)^ ^2-21 ^ojifi 150)<>1H *fl2<^ ^1JL( IN_BLK_V)°fl 

-S-^SM Ir^o 1 (blocking)sM, #3HHtt *H2HHeJ- *7l^(ll5)S 91?} 

<21> £ 1^ ^Alofl^A^ 2 7fl^ <^ °]-§-*m ^^Ml cflSH ^AlSj^O.^, ^ 

XI H o V ^Hl 4^ 27fl oj^-ol o]-g-^ ^ ojcf. S^, a o V 7 ) oi^ B^t-(100, 105)-8r 

< 22 > £ ^ic-ilol^ ^7)^(110)^ ziefl^ ^1^(CK_G)^- ^U^Lsfl^ <>HHlr 

^JJl(GEN1H1 -g-^H ^]lZL5fl^ i:flolE]-(GDATAl)* ^^*>J1, 3) <=>} EJ-& #^ # 

^ ^5L(CK_0)°fl -^H^t}. SE«1, ^llt-flol^ ^7)^(110)^ #3 Ai^(CK_0)°fl 
-^7]^ ZLSfl^ *1<£^ ^2*1^3. •y^oll: ^IJ: (DEN HI -g-^c^ ^l2^L€fl^ 

3MbKGDATA2)54 7fl2ZL2fl^ <tN°ll- ^1Ji(GEN2) fi^ #3 

<23> ^2c11olBf ^(115)^ *H2^ tH2Ki05)°!H ^lltil^^. o]o])ol^- 

^^(VENl)sf n]xjSL ^1J:(CK_VH1 -g-#SH *lllwl^-2- t-flo]B)- (VDATAl)l- 

-It, ^71 #3 #3 ^JKOLOW -S^H^cf. SE^V, ^l2cflol^ 

^(115)fe #3 #3 ^(CKJM -^7]^ tiltq^. c-flolB}-!- ^2H]x^^. t-flo]E}(VDATA2)sq- 

^l2alc1iL *H1°1# ^i^(VEN2)S.Ai #SJ^cK ^H^, ^12W]^^. c!MeKVDATA2) si- 
alic] .2. ^]^(VEN2)^ islH^ £^(160)3. £ 1^ >HU , 
^Me}- ^-71^(110, 115)^ *H4-3 cflolEf *7l SHf.fi ^ oirq. 

<24> ^e}- isfM^ ^^(160)^ ^l2c-flolEf ^71^(115)^1^ #33^7 *H2alc].2. 
HMeKVDATA2)-& R/G/B3 ziEfl^ eft o] eJ-s ^ttU, £^ Efl °1 3" (GVDATA ) -!- 
cf. S=Sh ^e} >£^-(160)^r ^I2«lcl^. °Hlol-g- a]^(VEN2)# ^ t] 
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«£a]71j7 ; ^ls(DVEN)» ^l<H^(150)sf ^lcflolEf -^71^(110)5. 

ol7>tbcf. ^ £^-(160)^ °l-§-£M, Al^^ «VA1 

ofl rtf^ ol-g-s]^ ^5L oinf. i^ol^ ^«-¥-(160)<Hl>H ^eJM clM^S. 

cflolB)-(VGDATA)^ *fllFIF0(120H «e]7>^cf. 

Dflae) ^1<H^-(150)^ ^UFIF0( 120)^f ^31^ «1 3*1(130)^ cflolEj- *^-§- *1H*> 
71 ^sfl *mFIF0tHH# -tlJKFENl)^ ^*}JL, '^t^ ^ t\±.^)6\ 

5} S5)l<a *H*>7l Sefl<y ^1<H ^l^(FBCON)!- SEth *flS. 

3 ^1^^(150)^ Ssfl<y a1^(130)^ ^12FIF0(140) ^ cflo]Ef *H<H«>7l ^^fl 

^]2FIF0 ^M-i- ^ls(FEN2)l- ^tb^-. -g-^* flSM, *flJZ.eJ ^MY- 

(150)^ ^fllFIFO 4<H^(152), =^^3 ^ *lH-f-(154) ^ ^2FIF0 ^H-^ (156)5. ^ L 

^*H3_°5, ^11FIF0^]^^(152)^ ^l|lcflolB|- ^7l^(110)<H]^ *fl2ZLHfl 
^ ^1JL(GEN2), *1<S^ <?I^ol-i- a1^( D ven) ^ *fll5.5fl<y 3He} 

°)d\]o]M. ai^(fdeN1)<^1 -§-^>^ *(|lFIP0SH°l-i- -tlJUFEND-I- ^tr^. Sth 4 
1FIF0^1<H^-(152)^- *1UFIF0(120)^ 7}<Q o]£^i2f ^% ^£s)|if ^^*>J1, #7l 
7l«a/^# <Hi=ell^ ^-I-S-f (UNDERFLOW :°l*h UNF)» 3#^r°} =l ^ofl ^ 

*\ ^11FIF0(120)^ t-flojE]- 71 <y ^ °1 "fl, 7l<^ ^£?lli2)- <H = 

efli^l ^^^r ^(circular) <Hi=5ll^ (address ing)£.5. oj^ol^lcf. a^V ; ojc-ll- 

S^-(UNF)^ ^efl<y ^H«-(i54)s. <a^slJl, S3l<y t^3E| *1H «.( 154)5. ^ nofl 

#-g-SRr ^USefl<y c-flojEj- ^HH-i- Ajs(FDENl)* *I|1FIF0 ^Jl 

(feni)7> ^s^^cf. «^7hi>h, ^u^i^ c-n^m <yofloi^. aijkfdend^- hba^ 
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(130)^] 7]<Q ^% ^^>* M-E}^^ ^ #71 7^ ^*HM ZlEfl^ C-flo]^ 

% c-ii^m^ ^7_>* i4e}^^ <o^bi- § ^ 

<27> HBflcy ^o^«-(i54)^ seiloj ^^(130)^1 e1WBj-#-2f 

^#3H ^IS^l S3fl<y ^£1- a] , ^JH^l ^azfofl -g-^-s}^ ^i, A]2<&^ b^s) 

cflol^lr-a- Ir&R 1 ^ SJ^ ^151(IN_BLK_G, IN_BLK_V)* afll, ^12^ 

% t*Wl0, 105)3. <?l7>t!:4. 5&th ^ ^1^-^(154)^ *1]1FIF0 ^<^-¥-(152)o]] 

^ ^#^1^ <>it-l#S^-(UNF) ^ ^12FIF0^] < H-t-(156) c H1>H .2. ^#3.^- 

(OVERFLOW : °] OVFHl *fll, *)]2^5fl<y ^o]e]- °Ho]^- aI^KFDENI, FDEN2) ^ 

^efl^ ^3) x|H a]s(FBC0N)# ^t^. Z.*%<& t^s] *1H-t-(154HH 

^31^ ^1^(154)^ SB)]^ tH 3] ( 130)3-^- *ll2FIF0(140)3£) HHBf a] ^ 

<H1 FDEN2# ^E]ti.s-}o] *fl2FIF0(140)3. 3Me}-7} ^^-s]£^- ^cf. 
<28> *)12FIF0 ^1^(156)-^- ^12^31^ ci)olB} ^^o]^- A]^(FDEN2)sf ^ 

^1JL(0UT_ENH] -§-#*l-^ *H2FIF0<£I°1H1- ^1^(FEN2)# ^tb^. 3E*b, *1]2FIF0^H ^i 3 - 
(156)^ *)12FIF0(140)S] 7}<Q o]^}^ <H^^1^# ^*>al, 

o^efl^ ^wH-S.4-(0VF)# n ^sj-ofl n}-^ *fl2FIF0(140)^ cflo] 

3- 7l°j ^ ^Htb*}. <^7HH, oiofloll- A]J:(0UT_EN)^ BMnj ^ s\ 

g_(v)^X\)6\)x] aJ^s]^ ^1^5.^, #3 ^i#3H ^o\] *tf2FIF0(140)<HH 

<29> ^11FIF0(120)^ ^ ^P-wl^l-^, *fllFIF0 ^H-^ 152HH #^2) 
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£r *)|1FIF0 ^Jl(FEN1)2]- #^ #^ -5QJl(CK_0Hl *M°]e]- ^-7ls|- 

^-(110)5.^1 <y^£)^ nefl^ HMEKGDATA2) ^ ^ islH^ (i 60 )^ «-&| # 

^ 3 *1 3 iL 3] o] B^-(VGDATA)» ^ ^ °)1 «M3 *i . °3 ?1 ofl a-^ , 

*fllFIF0(120HH #^3^ cflolB}-^ FDATAliiL SA^cf. 
<30> ^efl<y «1^(130)fe t^s) >fl<H^. (I54)«fl *i S.^)^ *)H 

^1JL(FBC0N)2]- #3 ^1JKCK_0)<H1 -§-^-*>^ *)]1FIF0(120)^ #^ eIMeKFDATAD* 

FBDATA3.*! SaI^c]-. Sefl^ H]5l(l30)^ ^£]^ ^°]S- t!" =2ll 0 J 

<3i> ^]2FIF0(140)^ ^efl^ ^31(130)^ #^ c11o|b)-(FBDATA)1- SJ^jI, *1]2FIF0^H 

-^-(156)ofl^ *!12FIF0 ^Hl- ^15L(FEN2)°fl -g-^H ^ o] Bf # #^4. °1 

nfl, *1]2FIF0(140HH #^3^ ^1 °1 FDATA25. s}^ , #a ^>(0UT)# 

<32> £ 1* #2^, $&^r 7}^<LS- «M ^S^l Q£r ^7) *)3L 

<33> £ 2^ £ l°fl ^-^o^ ^jlC-flol^ ^71^(110)1- ^-5}7] ^ & S\S.S.o] 

Cf. £ 21- ^^3, ^llC-llol^ 3^(110)^ 7}<$ °]l=$)^ 7V£Ei(200), ^^E^# 

3H(210), ^1 ^31(220), ^#31^(230), <H^2fl^ ^£^(240), ^#5.*- 

3#Jf(260) ^ *fl2ZL2flSj oioflol^. a}^ ^4(270)5. ^€4. 
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<34> 7 ]<U °]^]}+ 7|-g: ^(200)^ #3 ^l^(CK_G)fif ^ll^Hfl^ ^H^- A}^ 

(GENlW -g-^H tiW220)£} ^Eellif 7} o-^jl, 31^ 

(CNT_WADD)# c]^h]#b3|^(210)^ 7]^ ^^e^ 7f£-E-l (200) °\}^ #^£)tt 

<H = 3l^(CNT_WADDH] -g^M rq^E^l-Bfl^sH ^1 

(220)2} Sfl^ ell^^Eiojl ^Efl^^^ 

<35> ^ ^(220)^ n7fl^ ^1 efl^l^-i:(221-22n)S. ^^M, ^ ^e} (210) 

<*IH c^E^ifl^sJ d]olEl-i-(Dl-Dn)# £ 2ofl oj-fif £o) t <?jas)H 

aflineflsl cflo]Bl-(GDATAl)fe- ^.efl^ M 4lJL(CK_G)°fl *8 1 31*1^-1- 

(221~22n) ^ ^ 31*1^E-H] ^^rj-. 

<36> 2.^(250)-gr 7]<y <H^5fli(CNT_ADD)^ oi<*\-Qr ^ 

#3 ^1Jl(CK_0)^ ^^>J1, zl ^-4* ^s}-^ £M 71 <y <H = 3l^ 

(FC_WADD)^1 M W. 3-^(250)^) -g-^Hl ^«fl^i^ £ 3# fe^H # 

<37> ^-ELefl^ 7f^EK240)fe #3 ^l31(CK_0)^ ^l2H5fl^ ^]oflo)^- a] 

(GEN2H1 -g-^H ^1 ^(220)^ ^# <H:=3]^» 9}^^}JL, n&^Q ^# <H=- 
efl^ (CNT_RADD)# 

<38> ocelli 7>^E^(240)^ #3 #3 ^IJUCK.O)^ ZLd<\& <yoflo]-g- A]Jr(GEN2) 

-§-^-*H ^"fr <H = ^1^» 7|-^^*>JI, 7}£^s} ^£efli (CNT_RADD)# 

4. 

<39> o^-^o. ^#«.(260)^ ^^ oi^efl^h ?bg:Ei(240HH 
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<H = 5)]^(CNT_RADD)sf ^sHr €3MeI 7}<g «HS.ell^(FC_WADD)l- ^1 ^sj 

(220)41 tfltb ^^1-5.-9- 3# ^IJUUND)* 

<40> SHM-g. a]s ^^(270)^ 3#€ £3-1-5.-?- (UNDH1 ^]2ZL2fl 

q 91^}°}^ ^1^(GEN2)« ^^^cf. <£cl«--f (UND)sl- *1<?|£ ^2«1^ 

-S2L °1<*J|°1-1- ^ls(DVEN)7f ^ S^sM 42ZL^ 9l°\] Q }^- ^1Jl(GEN2)7]- ^4gcf. 
o]^i& ^sfl, zLefls} ^Hl- ^IJl ^^-(270)^r ^^^#(272, 276) «J <?B = 

7flolE(274)S- ^^cf. <ytHEi(272)^r ^^#5.^- 3 #-^(260)<Hl -H ^Mfe <£cl#S 
-f(UND)!- ti>^A| -il^l- ^ltf|Bl(276)^ *1<?!€ 2\}2*]t)2. 91 °\] 

oil- ^IJKDVEN)* $r*Ul 7] ji, ti>^£] Ajif #a^tj-. 93= 7ti°| e (274)^ ^1^^ 
(272)2} #^ ^1^^(276)^ #3 -Si* ^S]^-*>J1, ^l2H2fl 

oioflol^- Al^(GEN2)5.^i 

<4i> ^El#«W230)fe ^ ^31(220)^ zj- eflxliEi-i-(221~22nHH HHe}- 

<ga?*ka. =-# o^efl^ (240HH ?>^H =-# °1^1^ 

(CNT_RADD)°fl -g-^V^ *ll2ZLsflSj cfl o] eKGDATA2)3.*1 ^eh^^s 

<42> °1«HH, ^ 2^ ^IIC-IMeJ. ^-71^(110)31 Jitf ^-*U^O_3. ^ 

^£1}. *j)i<g^ «1 a] (100)1- -§-*M ^U^LHfl^ ol-M: ^1S(GEN1)7> °l7>£)^ ) 

7i «a oi 1=511^ 7>^Ei(2oo)^ ^}jl(ck_gh -s-^h ai^i 

(220)^1 7}<$ ol-E.3]^ n^r^W. °1 nfl, 71^ <H c Bfl^(CNT_WADDHl 

^ c] ^ El #<3H (210)5.^- Ei #^£l^ c-HolEl-s-ol ^ ^31(220)^ 5ll*l^BHl 
7i^-^4. °1 "11, 7>^-^5i 7l<y <HJ=efli(CNT_WADD)^- ^^Hr ^S^M FC_WADD3.*1 aJ 
^slZL, 7l<y cH = Eil^(CNT_WADD)^ n-Sr^^l ^# <H^31^(CNT_RADDH1 
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-g-#*H <£K]^S_3- (UND)7> 3#^cf. o^)^ #7>S)^ 7loj 

£ei-i-3.-f(UND)^ ^ 311^, 1-<H, *H efltS. °] e-i *V ^-M^-, 

ZLEfl^ ^oflol^- Ais ^-^«-( 270)^1^ ^JsItt ^I2^iefl^ <?HH«: ^lJl(GEN2)^ 

1FIF0(120)S 31 ^-Jl c-flolBfS ^^4. < a^#5.^(UND)7> 

^#3*1 efl^S. H^^, *1<£^ A2*]t\£ oioflol^- AiJ:(DVEN)7> 31 

^o] ^ nfl ^efl^ <?MH^- ^]Jl(GEN2)^ *}°] slllS ^1<=H1 oll-^cf . u}-eH , s-^ o] 
JELefli 7V^El(240)7> ^HH^-sH ^e1#bjia^|(230)# ^))1FIF0(120)S 

£ 3(a)~£ 3(j)^ £ 2ofl S.*}& ^sf^ 2.^(250)^ ^aj-g- ^sr}7l ^tb 

s^^l-iM, £ 3 (a)^ ^!J:(<i» 1-cH, zLEfls] AiJD-g. q-Eftflji, £ 

3(b)ir ^1 a] (220)^1 7l^ <>l = efl^(WADD)«- ufEl-Lflzz., £ 3(c)tt -f^(EVEN) 7) <>) 
cH = e^(WADD_E)l- M-E^cf. g^, £ 3(d)fe 7|^(0DD) 7}<£ ^ = e^(WADD_0)# M- 
E}vflj7 ( £ 3(e)fe ^sflsj ^ls(CK_G)^) ^^fl ^3tt ^ ^ls(SEL_I)l- ^Efvfl 

-n, £ 3(f)^ #3 a]s(CK_0)€- ^tfli, £ 3(g)^ #3 #3 ^IJUCK.OH ^ 
7l^ -f^ 7]<y efli (WADD_E0)1- M-e}^^ ( £ 3(h)^ CK_0°fl ^71^ 7l^ 7}<$ o] 
H.efl^(WADD_00)» M-^Jl, £ 3(i)fe CK_0°fl ^7^ a]s(SEL_I0)# M-Bj-i^ji, 

5- 3(j)^r 7l<y <H^5)1^(FC_WADD)1- M-^^cf. 

£ 3-g- £ 22] ^sHr £l-(250)^ ^*)v§- ^<5h<£, £ 3(b)°fl £ 

A]^ ZLSfl^ ^JL(CK_GH1 -§-7lslo] 7l<y <H^slli(WADD)^ ^ £ 3(c)^l -f^r 
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7}<U <H-E.elli(WADD_E)ah £ 3(d)^ 7)^ 7)<£ o] = efli(WADD_0)S #^ 
M ^1^(CK_0)7> £ 3(f)^ ^o] SJ^tfjL * £ 3(e)2l a]3L(SEL_I)^ # 

3 #3 ^1^(CK_0)«^1 ^-71 sM £ 3 (i)o] SEL_IO^- £°1 ^^^cf. o] nfl , C K_0°fl 
£ -f^r 7l<y ^csfli^ 7]^ 7}<£ °]IE.$}^ zfz}- s. 3(g) 2]- £ 3(h)S] WADD_E0 ^ 
WADD_002f £°1 u|-El-v+c}. 
<45> ofl-i- s.o^ f vi~V3 Al^ojjA^ ^o], Efo]tg ^aV(violation)^l ^MjS^, zj-z^ 

cH = efl^l-(WADD_E0, WADD_00)4 ^ -t!3l(SEL_I0)^ a-c^H*!^ -¥-^^>7fl M€ 

*T 9X^. <^7H-H, £ 3(03 Ajgj A}Jr(SEL_I0)7} S o. Sfl^o]^, 71^ 71 «a 

(WADD_00)7> ^ *1JL(SEL_I0)7} *M eH^o]^ -f^ 7]^ Efl^ 

(WADD_E0)» ^» 7>^tb^. ^r, Vl^f V2 ^l^ofl fiJSfl zj. a> b ^ 

z>°1 ^^^-*>cfji *>cle)-;E, a^p-^HH SEL_I0^ SflUMoL, b^-^HHfe SEL_I07> 

*>ol ell ^o] 7l<y FC_WADD ) tt ^^-^^.S. $H=h a 

*h V3 Al^oflA^ £ 3(i)s] -^Bn A]^i(SEL_IO)Sl crF^HH #^£1tt £ 3(j)s) <H = efl 
^(D)tt 71^ # ^ol^c ^-741^4. 71^ ^^eil^(FC_EADD)^ 

ol^ell^ 3 47> Jf^l-i}. 

<46> £ 4^ £ 15] *ll2ClMtq- ^71^(115)1- ^^^>7l $1*}- £^olt|.. ^|2tflolB|. 

71^(115)^ £ 2oll 5LAl<g ^llCflolEf ^71^(11)^- 7^ -fi-AHV ^n>, # 

4- 3 #-¥-(30) 3- ^ °fl °1 ^ ^•^-¥-(32) 1 ?>ol s. 40)} £Al^cf. 

< 47 > £ 4# t2s}^ , «1^1^ ^ ^5^(32)^ (30HH 

3#£l^ ?icl#S.-f ^# <JJL(UND)» ^^Al 71^ °]»1&|(34)5. ^£4. ^, Sl*^ 
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(34) £ 4^ 3 #-^(30 HI ^ £3 #3.-?- aJJlOJND)* 

tiV^A] ZL 42*] 2. o]c\)o]M. A]jr (VEN2)^^i #^*Vcf . ^3] 3-° 5. £A] 

s^lfe afl2w)^j2. a1Jl(VEN2)^t 41JL» ^# <H^3li 

7>£eK"1£*1)3. ^^U, ^Hl ^ef isfloi^ ^^(160)« -f-^H *1<2€ 
oloflol^- aiji(DVEN) 

<48> o}<4 ^-ol, £ 2 ^H^] £ 4<>1H 4^5} afll, ^l2cflolE|- ^7ls}-^(110, 115HH 

2v]r)SL ^1^0]^- A1J:(VEN2)7> oloflo]^-^ ^-Eflol^, B]v]3. c-flolE]- (VDATA2)7> 
1FIF0(120)5. ^^sl^ *1^°H}. °1 *fl, *l]2ZL2fl5j oj^o]^- a]Jt (GEN2)^ <^HHl-£l 
*1 ^]2HHfl^ HHEKGDATA2)^f *fllFIF0(120) °fl ^3*] &ul *§ 1 

(220)«fl M-Bj-^fitf. ^l2ZL2fl^ AlJl(GEN2)7> 

^lolHl-S)^, 33 ^s](220)o)] 7^V£|ol o}c! ZL2fl^ t-fl o] E]-7> *fl 1FIF0C 120)5. 
T}. o) nfl, *\}2V}r)2_ <&<^o]M. a]^(veN2)^ ^E)«.S]^ #7l , ^0]^^ 

*1]1FIF0(120H1 <g^3*l ^31(220 HI ^-Bfl» ^IW. 

<49> E 5a D ^ £ 5b^ £ H £^1^ ^r^fe, ^ ^ ^ 7l^3f 

^£ ^«-§r ^<5>7] ^-g- #S.^molcf. £ 

1~S. 5# £ ^ ^ zl #«H1 -Q^a} ^1*1 

<50> , £ 5» PIP 7l^ ^ A}o]l CfS- *fl^-g- -f-^H 

#3 ^1^(CK_G, CK.VH1 ^^51^ afll, ^112^^ cflolEKiNl, IN2)# tH^^^, 

zj- c-flolEfl- #^ #3 >J:sl(CK_0H1 ^H^t} (»1500#31). ^, ^j500#3l 
JE 1^ afli, ^12°^^ 100 ,105)^ *fll, *fl23ME}- ^SHf (110, 115HH 
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^Tfll-^i, *fll, *}2<£^ CflolEf^ AA ZLSfl^ *\}o)^2\. U)4<2_ CflolEf7> ^Cf 

. £ 1-1- , tH^^ dM4(GDATAl, VDATAl)^ AA ^ 

1- ^IJKGENl, VEND4 f-^Hl ^12^71 spm 110, 115)5. <?l7>^cf. ^, z^s} oie] 

*cHH4 *Hl, ^12^71^(110, 115HH #^ #3 ^!Ji(CK_0H z^-z}- 

GDATA2 SE^r VDATA2S^ #^^cf. 

^1500^^1 ^ofl , #^ Alio)] -^71^ ZLSflSj cflolBl- SE^r «1 4 ^0}^ Z| 

^ ^ oioflo]^- A}jr(GEN2, DVENH1 -g-#*M ^ 1FIF0C 120)<^1 *\ #€4(^1 5 10 # Til ) . 
^1510^-7111- 3H4, C -TI °1 4 ( GDATA2 ) °fl 

tfltt *H2ZLSfls? *}°flc>l-|- A]^(GEN2)7l- <^EmslSa^r*l7} ^€^(^1512^- 711). ^ , 
^l2HHfl^ 01 ofl ol^- a]s(GEN2)7> ^Elti.sj^o.^, #^ #§1 ^lJL(CK_0)<i ^7l^ ZL2fl 
^ dlolBf(GDATA2)7> ^UFIF0(120)<H1 ^^^^(^1514^:711). M]-^, ^l512^7lHl *\ A]2=l 
gflrf oi^ol^- ai^(GEN2)71- ^Ely.£l^l ^^cf^, ^2*14-2- ^!Jl(VEN2)7} ^ 

*MJ±3&fe*l7> ^-^4(^1516^-711). ^1516^-TlHl^ 42*)r)SL ^I^ol^- Ai^(VEN2)7l- 
<2«El tLS}^, %:% M:^ ^1Jl(CK_0H1 -g-71^ ^12^14.2. HM4(VDATA2)7l- ^llFIF0(120) 
°fl ^1518^:711). o] nfl, Tfl IF IF0( 120)^1 7l<y o^ell^s}- s.^ oijELefl^ofl 

*fl cflolBl-o] 7l«y ?! ^-#0] ol-c^^lcf. 

*1 nfl, *fllFIF0( 120)4 7l<y <H^-3l^4 <HJ=i!fl>i ?i4 ^Tjll- til^H 
1FIF0U20)21 c-11 o] e}-^> ^efl<y (130 HI 7i#€ 3J*l*l7l- ^^14(*ll520#7ll) . 
313-2.5, *)UFIF0( 120)4 7l<y ^ = ^4 ^ ^^efl^Tj;^ <>1cl#5.-^(UNF)7> m}-^ 
5l^^l7> ^^^4(^522^:711). ^1522 ^^M^ cy^^o.^. ^*Rr 4^ 4 -§-4 £ 
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°1 0 1^-°1^14. °fl« #<H, *fllFIF0(120)s] 7 ]<Q ^£^7} <H-^ elicit}- €■ ^ 
•HI, 4-§- 2:^-8- ^s>^ <y^#^(UNF)7} iH^fe ^o.S #^4. 

<53> [^*VA1 !] 

WADD F\ -RADDFX <TH\ 

<54> <^7l<>fl>H, WADDFl^ afllFIFOC 120)^1 7)<Q °]ELZ]}^ q-Ej-ifljl, RADD_F1^ *fl 

IF IF0( 120)2} s.# <H^Blli# M-Efvflji, THl^gr *}-%-x\7} <££\3. ^§ 5^ = 31^ 

^ M-E}^. u}-5M, 7l«y <H h. 511 ^(WADD_F 1)7]- =-# o^c^^^^ ^ 
#3HH, 7l^ ^Esll^ c s^o^ %\ 7 \ H.5llil-=(THl)a.^ ^ ^4-^1^- 

^llFIF0^H^-(152)^l>">i <acl#S.^-(UNF)7> Jfi-#*H UNF4 *M %M 

S -S3 ^, ^r^l-S-f (UNF)7> «M9£]fe ^SLS. *(|1FIF0( 120)3 3Me} 

1- Sell <y (130)3. #^*>*1 ^^(^1526^). ^13^-3, i^J ^H-r- 
(154)^ ^UFIFO ^H^(152)oll^ ^cll-S-f(UNF)# ^Hl^J-JL, *±3L 
(FDENl)-t- ^lFIFO afloW 152)3. 1FIF0( 120) °-3.^ 3 31°!^ 

nelM-, n J= 2fl OHl)Jit]- ^cf^ tlcH-^-f (UNF)ir ^^1^1 #:n. 
3.-f sfllS -fM^t}. ^, ^clSS-f (UNF)7> t^sM ^ ^5)^, *)1 

1FIF0(120)^1 cflolEl-^. ssflo] ^31(130)^1 *i#^nK*U 5243:31). ^ 7 HH, *fl 
lFIF0(120)°fl ^-sfl^ cllolE}7> 7-1^-^ ^o]xl al^^ 31 °1 E}-7l- S^l^ 

^.efloj a}^ *IH«-(154)<HH *)U*efl<y dl^Bj- ^l^ol^- a] jr (FDEN1H1 9)tf\ 

<55> *11lFIF0(120)Sl 7l<y c e1 ]^ 7 |. s.^ o^5l]^J±Cf 3.*} ®£r ^-fofl 

^, 4-1- 2:2-a- tf^Hr ^-^MlS. ^c-H-^-f (UNF)7l- ^#51^ ^o.S. 
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<56> [^*VAl 2 ] 

Ml +WADD F\ -RAJDD F~\ <7H1 
<57> <^7HH, Nl^r ^]1FIF0( 120)^1 cH^-efl^ *H^1- M-Ej-<£t}. CfA] ZLSfl^ 

cflolBf^ ^-fo]]^ ^11FIF0(120) #<H]>H HBflsj <?M<i) o] = efl^ Aj-o]^ 

JL, OH^s) ^^-ofl^ *1]1FIF0(120) ^<HH cflolEj- <^«^o) ojnejjA A y 

l^^f. ^, 2# ^S^, ^]1FIF0(120)^ 71^ cH^e11^(WADD_Fl)^, 

^# cH^efl^(RADD_Fl)^ ^>cH] , ^1]1FIF0(120)^ o]T= e fli -M-°1^(N1)-Ir 
^#-E.(THl)iLCf ^^#5.^(UNF)7}- ^^5]^ 51 ^"^21 nf. o] nfl , £ 50] 

^1526^171- ^^^cf. ^ o)<2]s| ^°-o)) tflsflA^ o^#5L^-(UNF)7> ^3*1 ^ 7 A 
£ 5^ *)l524#7il7> ^^1}. 0]^ ^o], ^520^^1^1^ ^7] 
i, 2^ <£cl#3.-?-(UNF)^r nEfl^ tflojEl-sq- til n^5- HHeH) ^-^SlS. 
^ Slcf. *H520#3HH ^g^fe, *1]1FIF0(120)S* Sefl^ ^^(130) #2} cflojEf 

<58> £ 6* , VG_DELIMITtt HHb|-<4 ziefl^ tiHt]- ^-£-<5>7) 

xit i-h^t}. ^-ol ; ^11FIFO(120)<H1^ ziEfl^ cflolE]-^ tijcl 

^3^-5. ol^^t}. J£ 62) jjLjr 62^ ^11FIFO(120)^ c-JMeJ. 

M-E^Jl, #2: 64 ^llFIFOC 120)^1 H)t)_2. t^o}^ f^-§- uj-Ej-vflcf, ^ 

, ¥-5L 66^ *fllFIF0( 120)2] HH^ <y^-g- uj-E^-tflji, 68^ ^]1FIF0(120)^ 

^lEflrf cflolEl- q-E^tf. ^, PIP1- c^^o] sx^oj 
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cflo]^(66)Sl Hlt^iL #ej >0J:(CK_V)<H1 ^7l£]<H ^sqfe 3MeK62) 

SE*. ^#(T P )£: Sefl°J wWl30)2] HHe}- ^-#/7l<y ^7l* v+eHU, ^#(T W ) 
*HlFIFO(120HH Sefl^ ^^(130)5. eflo]^]- tRVs}^ ^7]# M-e^ji, ^p- 

7i(T R )^r ^e|]<y ^(130 *fl2FIF0(140)5. HMbI-7} #^s]^r z^o)^ =-# ^7ll- 

Tg^-Tv^ ^ 7}<9 ^71^ cflolBfo] 7 ) oj - 7 ] # q. 

bHH, ^||1FIF0(120) MW*1 Ef^J (time sharing)°fl s]sfl yflBf^o.^ A>-g-^cf. 

^UFIF0(120)^| a>o]^ t w 5+ T R ^ ^7lofl ie]-eM *)HFIF0(120HH 
VG_DELIMIT^r ZL2fl^ *}^$L nflo]El-^ ^^(62, 66) nj-^ ^^^cf. 

£ 6* #2^}<S , UNF1-& ZLefl^ c-IHe}. <3°=HH 0^^0.7]. ^#5]^ ^^-1- 
^ifljl, UNF2^r *}t)SL c-flolEf <a^#S.4-7> ^#51^ ^# ^E^tf. ofl 

# , Seil<a wWl30)<HH ^lFIF0(120)ofl nefl^ HHb}-» *?) , °J 

^ c-flo]Ef^ #^ Eflo]E)-o) 4-^7} ^fliFIFO *1H ^(152HH ^efl^ *H 

^1<H^-(154)S (UNF), iW*j*M]Tr, UNFl* ^H^M , «1 

3](130)7> o)tf z\)o}^ SL^x] *HJ?-(154W| <&&t±. 

*}<4 ^o], ^lSEfl^ cflolEf ojofloll- A)jr(FDENl)^ Tff> t r # M-^-uflfe 

<S3 -tlSS4, T G , T V * ^tH^ ^-7_V ^ 
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c]^oilo]^-£]c^ *fllFIF0(120)3^f£l Sefl<y ^3*1(130)3. 3 cflo]E]-7> #33*] g 

^cf. al^S- cflo]Ef6|l cfl^b < d^#S.^(UNF2)7|- 3 -MS. ^-2.^ 

<60> cfA], £ 51- nfl, ^O^HH *fllFIFO( 120)3.^1 ^^(130)5.^ 

^#3°1 ol^*!^, ^7} 7\^Q cflolE). SE^r «l^-£- <^ ^ 

^£4, #3 c]i#e)H Aijro} sefl<a «1 JH*b ^^Ml <4^i Sefl^ tf| 

(130)3 c-))olEf 7l<9 ^ =-#o] *1H€4 (^|530^). ^^©.S, cflojE]- SE 

^-^4(^1532^^1). ^7l*fM, zLefl^ dlolE)- «lcl^L ^0]^ = ^ £7 f 4 

i#3M ^Ul^I S sfl °J ^£^.4 hb>€- %°-3- = 3l<y *H<H-¥-(154)fe- 

*0l, ^12^3 Hindoo, 105)S. ^3 Ire^o 1 ^1^(IN_BLK_G, IN_BLK_V)# #3^-4. tcj- 
eH, *fll, *H2«g^ «13S1(100, 105)1- *IH3H ^.efl^ a]^^. c-fl o] b}- 1 

= *Sj ^3 &SL3,»\ *)U, ^12^0]^ ^-7l^(115)oll <9^£]*1 ^1 

^€^(^1534^^1). <^i» «<h, sbii o j wi^i *n°mi54HH ^s)^ m<$n 

^Jl(IN_BLK_G) SE^r ^12°J3 <0^(IN_BLK_V)^ 4 -5- t«H4 3<H1 ^tt 4 

<6i> 3] 

<62> o^HM, M^gr 7>^*1 #*f| aeii<y ^5^(130) ^Hs* M-e^ji, l£efl 
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*l*J-€ °fl €*fl Sife c-flol^ 3*1 # bJ-*] S:o.S. Ia^ ^o] 

cf. SE*V, R_f r £- #^ S5|l<a ^5./<g3 M-Hf^cf. ^H^H , ^r^H 33 

*f|<H-¥-U54HM oi^ ai^(IN_BLK_G S^r 

IN_BLK_V)7> «loflol^.Sj^l e>ji s-f -fi-*l€i=K ^11^3 ^]JL(IN_BLK_G) 

7> S-f eflto]^ ^#3*1 ^Efl» M^W- ^31(130)^ oj 

(130)oll 7}<$S\Ti\^5. DflolEl-l- SM-^Tfl 3<H tflol^7V *H*1^- ^°1 ^3 

3*1 ?fe U:^. nalM-, 3-§- ^^1 S.€- ^1^ 

3 ^1^(IN_BLIC_G)^ *>ol efl tS. ^El^slo^ £ aj)i<g3 tHsKlOOHH *fll 

31*m *7l^(110)S. .^|0^7} #33^r 3* U A^. nJ-BM, ^lldWm ^71^ 

(110)21- *1]lFIFO(120)-& ^g-^H Hell^ »13 (130)5. eH°13-7l- <^3*1 , 

S3fl^ ^51oll ^«fl ^311^ ^3(130) ifl^M 7flxl^ TgAj-o) « o V^^ «*- ojt}. 

5. 7(a) ^ £ 7(b)^r £ 1^1 £^1^ Hello] ^5]^ ^^o. ^tg^ 7 ] ^ 

tb £^fol4. £ 7(a)» ^*fl =-# H 511^^1 Al^}- a]^ o_^«-Ei 3~g- 

Hefl^o] aIX}-^ uj)3 s-^ Al^^l^l pi^. S^=icf. SE^, 3-,g- n^o] 

3 A) 3j- Al^oflA-^ ^fl S-^ ^31^3 A^ Al^^o^ zp.7J.0l M "FS. 5.^1^4. ^ , 

3~°r Hell°Jol nfl3 s-^ a!^o.s.«e^ cj~g- J*3l°J°l nfl ofl^ 

£]i=. £^ A ^ A J. 0 )3 R _ fr ^ SAl^Cf. 

cfA], £ 51- ^1532^-TlHlAi ZLEfl^/alcli c-flol^^ H5] |<y 
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4536#3H4 ^4/*] 4 -2- 4444 s4°] ^£7} #3 Hefl<y M4 
31.2.3. ^5]^, *«5243: 7fl« ^^W. n&m, 5.efl<y #£7} #3 4 J: 4 Sefl 

°J ^iEiCf %0_£_ ^Efl^ 31(130 HI 444 HZflSj gc^. tf | 4 C-fl 

o]Bf7> l^efl°J #^4-4 ^-#44 (4538^4). ^, 4-§- 2.^- <?H^Rr44 <^ 

^-ofl 444 se)l<y 444» *V^44 3*144 ^444. 

<65> [^44 4] 

ft n — — i— >F, Pi>M-F 
R Jr 

<66> ^, ^44 4 ^ ^o. ^eRr ^4tt, 1*44 444» ti>^-*H 4* 

444^=r 4^7} 4441-44 &i=-4. zl&)4, =^44 44 4^44 am ^-f 

4tt, £5)1^] n)3i\ 44 4Jl(FBC0N)4 444 **44 4^(130)^ °144 #34 44 
44 X^gflcy^ tiV^-s>c^ #344 44. ^444, ^eflo} 4s] (130)4 3M4-I- ol^. 
403 53 # 444^ RE_read4 4^, 4*1 *fl4 4s(FBC0N)4 3. 

^-44 &4^ 7Ms\v&, =^44 47> 4 RE_read^r ^ 31134 £4. 444, 

*4<y 4^(130)^14 ^84 #34^ S5fl<y 4°144 4-§- 4-^4^4 444^r 4°14 
7} <3^4-2-3- #344. ^14, RE_read7> 44 efl^ 0 !^, ^efl°J 4*1(130)44 014 
4 #34 ciio]47> 44 45=-^* ^ sa4. se)i<a 4*1(130)4 444 4444 
4^-# -^4^ £ 7(b)* ^ &4. 

<67> i 7(b)* #2:4^, °14 7l^ sell ^4 44 4^-^-5-^-4 4^§- s44°l 
44€ 44 7l<y 43^4 447> u-FS. S44^, 431 4<a ^4^4 44 43 °-3. 
-¥-4 4-g- = 2fi«y°l °ti 4^4 4*3 43444 ^#°1 i/R_fr(^, <3 3 
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^efl<y 5Ell 6 J ^rSDJL 5*1^4. ^*fl 7l<g J*5ll 0 J4 44 43(F-1) 

4 4£ =-Bfl*a<>l 44€ 4*8 a]^ A>ol^ ^i^jol PiS. 5*] €4. 

<68> *H5303:3H4 4^°fl 4*fl, ^^14^ *a/#^ eH°14°fl cflt!" =efl^ 

fe°144 V^fc 4^4 - olcf. 444, £ ^ofl cgAj- ^ 

*1 ^ y o V ^^r A] A}-g-^7> q^^Eflo) ngflo) 

MnaiM-irSMI ^ &4- 444, ^lEf ^H34, #^ #4 

4 *)l4<Hl ^Tll&ol 4 ^#314 ^ ^ 0*4^ 44^4. 

<69> ^1538^-^1 ^Ml, £511^ 44U30H4 #34tt HH4tt *1l2FIFO(140H 4^4 

4^°1 4^-4*14. ^\ *fl2FIF0( 140)4 7]<y 4^-31^4 =-# 4 .Belli 4 ajjaofl sj . 
«fl, S5fl<y 44(130)3.-8^ ^12FIF0(140)S HM4-5- 4W ^S)5L, 4^4 

3H4t=- c]^#5|]ol a]^^ #^^4(^1540^:^1). ^l*}-^, *fl2FIF0(140)4 7)<Q/- 
m o^efli 7^o\] ^.4#S-?-(0VF)7> lH34Tr44 ^-^4(^1542^-^). 44*114, 
SLVj^rsL^- (OVF)^r 42FIF0(140)°fl <8^4fe 31444 #^ 3144* oj-a^ ^ 
444, ^12FIF0(140)4 4S-3I^ 6 I1 4*11 ^ 4-f4 5U4. 4 4 °fl 4 , -£-4 

l-3.-¥-(0VF)7> ^-B- *fl2FIF0(140)4 4<8 °]^£\}^7} z\] 2F I F0( 140)4 4 

^511^4 €■ 4# =7-444 D ^^li 444 ^44. 

<7o> [=^44 5] 

<7i> 44°H4, N2^ *ll2FIF04 4-Befli A>ol^ 44^^-, WADD_F2^r *ll2FIF0(140)4 

7]<g 4 = efli-t- 444^, RADD_F2^ *)12FIF0( 140)4 ^ 4-Befli* 444^1, TH2 
tt 4-§-4<Hl 48fl ^4 = e^l-^ 44^4. 444, RADD.F24 N24 ^-°I14 
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WADD_F21- ^« = 5fl^*J=(TH2)J±4 SL*\ l-5.-f(0VF)7> f^^lfe ^jo^ 

^^Jl, o] nfl OVF^ s>o] Bfl^o] s)cf. ZZ.E-) u}- ^ ^<S^ 5# ^*>^1 , -2.tH# 

= efli(WADD_F2)7> =-# ^^efli(RADD_F2)^.^ 3*1 ^-f<Hl^, cf^- s£o] 

5^ (0VF)7> MH^fe 3 o.S ##€4. 

<72> [^*VA1 6 ] 

<?3> a f 6<^] £^ uffif ^-o] ; <H^3l^(RADD_F2)4 7)^ 

(WADD_F2)^] x>7> ^e)l^i#=(TH2)^.cf ^ ^-f^lir ^.tH#S.-f7> ?J°.5. % 

#€4. ne^i4, 6^ -2.^#S-?-(0VF)^ 1MB 3*1 &JL 

S-f -8-*l€4. 54 6* nfl, ^1542^^1 °fl >H ^ #S.4-(0VF)7> 

IH?^ 7 ASL3, = sfl<y tH4(130Hl HM4-7]- *fl2FIF0( 140)5. 

*1 ^4(^1548^:^1). zz.e]4, ^1542^^1 °1H _2.tH#5.^(0VF)7> ^3*1 8£^r 3il5. 

^S^, -^efl'y ^3(130)3 ^He^ 2F I F0( 140M ^^-€^(^1544^). SE^r, 
*fl2FIF0(140) °fl iH1o]e}^ #^ 4^#5fl°l ^ofl dv^ c^§ e flol a]^^ # 

3€4 (*I1546#711). 

<74> £ 8-^ ^12FIFO(140)^1 3H4 0 t]#^ ^^s>7l ^t!" -£^°14. £ 8^ % 

%S: ^-S. 82^ *ll2FIFO(140)4 ^0]^ °j^-g- 44^3, ^ -fjL 84^ 
2FIF0(140)4 cflol^ #^-§- 44MI4. ^, *3l°J *1 si (130)4 cflojEl- ^(TrHI 
*fl2FIF0( 140)5-4 HHe} -=-#oj 01=0^1 J7 ( cf^ ^HMfe *fl2FIF0( 140)5 31 
°147> <y§144 &tt4. Sell^ 44(130 HH *fl2FIF0(140)5 H1447> =-fr4Tr 
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t^OrHH ^eflo] afl©Wl54)fe *fi2S5l)<y efl°]Bj- ^1^(FDEN2)1- <2» 

*fl2FIF0( 140)5. ^olE}7> <^£|;£Jj- ^l<HtVcf. ZL^, ^-#(T R ) ^«1M3E. 
tH#5.-f(0VF)7}- ^*§S\±r ^^Hfe, Hell^ *1H^-(154)o1H *fl2FIF0 

(156)5. ^7]-£]^ FDEN2-I- **)^ °.5.*j ^efl°J tHsKl30HH *I]2FIF0(140)5. HI 

<75> o]^ ^ PIP 7)^# ^J^}-^ q^elH ^1-1- 

°J ^<>1 ^ 

<76> £ ^-rg^ ^Tgofl <|J ^AH1§ %J-J7jg. A^s]^ a]& ^Al^o] ^ ofl -g- 

£ 7l# £o)o] ^j-o} 7> ^1 olS^E^ tj-oj:^ ^ g| ^ 

^Hl7> 7>^>Cf^ ^-g; o]«fl^- ^Jolcf. UJ-2M, ^l^tb 7l#^ JiJr ^ 

<77> igj-tgofl trj-ei^, zj-zj-sj FIFO ^ 5.3]°] tH^-f-Sl "DS.^* jL#3-°5. -gr-g-^- 

0>v|e}. f piP7l^ A] *}l4o) S^joj 3] n]-^- A>-g-f- A^Efl A}o^ x£ 

JL#^# ^ *r SH^Rr Jl^7> &tK SE«r, PLL* A>-g-^>xl cflolBl- 

^°fl ccf€- ^l^r ^r-£ *1 *>-§-7}7> €*Rr c^#3H 

^7V &cK 



48-28 



1020010012446 2001/4/ 

13^8- i] 

27fl ^o. ^j.^ sqtLofl^ til-g-7l^O.S ^5]^ <9 ^ HM^M- 

<93 M <J^l-ofl S\n*\ B\n^i\lL, ^7} tH ^^1- ^illcflolEfl: ^ Tfll 

#7l °m ^IJlI:^ #7l ^lltflojEl- <>Hjo]^- AlJrS-ofl -§-#*H #7l 

«-^«-Ei 91 #7] ^U^H^* #^ Al^ofl ^-71^71^, ^7] -^71^ 31 

1- #^*Hr C-flol^ ^71 2}-^-; 

^HH!- -§-#*H ^"71 *]#^ cflolEl-1- #^Hr ^fllnilS.^; 

71^ ^ ^-#*Rr ^I2fll2.sl; 

#7] ^2DflS.ejoflA^ C|olE}f ^^Jl, ^-71 C-flolEl-1- Z\}2*\}3-£[ 

^H-^ Aijrofl -§-#S}^ tq^l-eflo] x\s.s,X] *fl3°ll£B}; ^ 

^"71 ^lDlla.el^ #7l ^]2nfl2.2l Ufl o] Jr-g-^ Tflo^M ^Sfl #71 ^1^ 
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cIMe} £5ll<a *)H*]-7l ^*fl #7l t^s] ^ISL^r ^*>H , ^"7] *fl2 

oflS-ajfi}- #7l ^13^112. a) #21 c-floiB}- :§:-§-* *)Hs>7l $\$\ #7l ^l2^l£e| ^Hl: 
#JL» >^*Hr ^3-2) *lH-¥-» ^Hl^Kr 3# ^-°5L ^ <3# ^ej #*1. 
t^*J- 2] 

#7l ^lr-flol^l-^ #7l #^ #S) Al^oll ^71 A] 7]^ Cf^o^ c^ojEf ^7)^* 

#71 *)iieii°m ^i^oii- Ai^sf #7i <u^ -g-^-*^ #7] *nmi 

7)^ ojEelif #7l 7>^^^ 7l<y <H = efl>i# #^*>^ 71^] 

# 7 ) 7>£*g^ 7l<y ^^efl^ofl -g-^}^ #71 ^Illt-lHEl-I-* cl^El^^l^^al, 

#71 cl^El#?fl^^ c-flol^lr-g; 7-l#^7l fl* efl^l^Ellr^ 

^•71 7>^r^^ 71 <y ol^efl^ #71 #^ #§1 AlJrO] ^sj.^ ^^0.5. ^5}-^ 

M^U, -SM ^sK- 44* #3*Rr ^^Hr W s-l-; 

#71 ^l2C-Ho]El- ^loflol^- A] #7l #^ Al^ofl -g-^H ^"71 Z\]l°\}3- 

ei^ s.^ o^^e^-i- 71-^^^, #7i ^-^eii^i- %n*}s= °] — 
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#7l ^3Hr 7l<y 0] = ^^^ # 7 1 ?V-S:^€ ^# #7] 

#7l <?ltH#^ofl -g-^H #7l ^2dlolEf oloflol^. AlJrS.o. 

#71 ^W o]^}^6\] f^sfoj #71 Bl^ofl C-flolEl-## ^ 

#71 ^l2^olB)-^ #^Rr ^El^U-m ^l^Rr 53* ^H3-°-S ^ ?J# 

I^T 1 * 3] 

*fli^i sa°H, #7i ai^^, 

S>JI, #7l «]3l^^ ^lizzefl^ cflolBj-sq- ^llziefls} ^^o]^ AjJr^Ai #^*Kr 

*fl2*fl i§-is}d\ Qz^s)^ v)t\s_ cflojEl-1- alc]_2. Ai^^l -g-^SH 

^Jl, #71 Ujsj^ ^ll«lcl^ CiHEl-21- ^llWlcljS. ?1 Oil ^l^^i #^*Kr 

3L^*}$= ^ mtSLsL *Rr °J# ^el #*1. 

[^t 1 * 4] 

*f|3"M 5U©H, #71 C-flolBl- ^71^-^, 

#7i ^u^isfl^ tfloiEi-i- #7i ziefls? #3 Ai^oii -g-^H •a^^, #7i <un 

€ cflolEfl- #71 #3 #§1 -tl^rofl ^-71 A] ^ *fl2zz.efl*? cIHe1-<4 ^ZLefls] °Holl- 
^>3*Kr *M<>m f-71^; £ 
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€ 31°]£r» *&7\ %:% #3 >0Jl°11 * 71*1*1 7%2*]t\$L cflolEffif ^2*1^.2. SHM-g. 
^*Rr ^2cfloiE} ^-71^1- i^Hr 3* ^ ^e] #*1. 



[^n 1 * 5] 

A^ 4= ^ <^O.S -8-71 *fll, ^lspj^H #^5)^ 

*H2ZL2flSj C-flolE]. ^ ^-7] ^112^4^. C-flolBH- ^-71 *fl 1*11 2.2} *H°l-& Aj^ofl -g-^> 
^ Ajej^ o.^ ^llFIFOCFirst In First Out) AS. ^s}^ 33* f^AS s>fe- 

6] 

^7} *1]1FIF(H l^ell^ <^ = 31 «a ^ 

^51^ 3* f^^S ^ <^ ^3 #*1. 
7] 

°i ^7l ^i#Eflo] AlJrSAi #^sHr ^2FIF05. T^S^fe f^J^ ^ 

3 3*1. 
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8] 

9l<>)*], #7l v\)3-B) *\}°]^, 
#7l ^]2ZL5fl^ «?l<H]oll- #7l ^1^51 ?\}2*\t)$L ^1 ofl OH- A]Jr ^ 

3lo] cflolEf olofloll- Aljrofl -g-^li^ #7] ^^]oll- A]^# >8#*H. a o >71 

^llFIFO^ 7]<a ^Ee|^ <H^-31^#^ ^i-t^-fl- #7} % 

jifofl >y-7l ^fllFIFO^ e-11o]e}- 7l<y ^ ^-#-g; ^H^Rr »11FIF0 *1H^; 

^1^1 ^11- 48 #7l 7fl2FIF0^ 7l<y ol^5fl^o| ojEiflA £_yq 

#3.-*-* ^#*>JL, #71 ^ofl 4^ ^"71 ^12FIF0^1 C-flolEl- 7l°j ^ 

*H<H*Rr ^12FIF0 ^ll«H-¥-; ^ 

#7l Hefloj tH^ofl oj^^)- oj^ cflolEl-s-4 cl^l-eflol Aijrcq n^oj ^ 

£1- HliE^ZL, #71 \3]M& ^sj-ofl -§-^H #71 afll, *H2<£ ^ ^ 3£) ^ C-fl c>l i^s.^ # 
Bl^Rr ^3 #<£♦ >«#*M #71 afll, *fl2<a^ tH»|S. °J7>^ ( #71 ojc-l 

^ #71 J^^iM^l Sl^A-1 ^-71 ^11, *fl2=i!fl<3 C-flolB}- o) en] OH- ^ # 

71 SEfl<y Bis) ^#*Kr tH^l ^H«-# ^p-al^ ^-gr ^io S 5f 

<3# ^el #*1. 

sa«H^, #71 °j# ^sl #*m, 

#71 ^l2!3flolEf ^7l^S.^-B| #^Sl^ #71 ^I2tilcl^. 011011=1-1- ZLSfl^ cfl o] Ej- 
S. **Qf>}JL, #71 ^^S] ZLEfl^ OH^* #71 ^llnll£El5l V] x\ 9- <%<^°3L 
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^*}3L, #7l *ft2*}^£. <?] oil oil- ±$ x]<£*\n #7l u\)S.z) *\)°]^2\- 

#7l ^lic-flol^ ^71^3. f^sfe ^3flol^ t-1 ^al^ ^-g- 

5. SRr °J# ^Bl #*1. 
10] 

i#3H #*H cl^eflol^JL, #71 og^ *LEfl<y ^5E«- ^i*eflo] #*i 

^ S5)l9j ^711 £^Hr <3# «<HH 

(a) #71 Cf^o] 0J3J DflolE}l-# Oia Al^ofl W^^al, #71 
W^Sl Zl- C-flolEl-1- #^ #Sj ^ofl ^-7lAl?l^ cf^l; 

(b) #7l #3 #5^1 ^71 ^ #71 tK^l ^ C-HolEl-S.^ ol^ olofl 
OH- #^oll -§-#*H ^l°flS.2loll *l#<5Rr #31; 

(c) #71 ^loilS.el5l 7}<$ ol^elli^- o]E^t al32^>^ #7l ^li^H.&l 
^1 7-l#^ c-HoiEfl- *112*115.BH1 *!#«- ^ol^m ^*Rr #741; 

(d) #7l cf^o) og^ cflolEl-ol 5:3)0] 4=.^ ^ cl^ellol a]^*] Sefl <y ^ 
1- ^"71 ^I2^l£5l5l HlolEl- 7 )<Q ^ ^oi^ ^ 

(e) ^ll3^l£BlSl 7l<y e ^sf oi^e^l- til jE^-a} # 7 1 *fl2*11.2.el 5} 

^13^1 s. e) ofl *]#^- ^9J^11- ^^5l-JL, #71 *fl3*ll5.HHi 7-1 #^ cfloi^i- 

#71 ^^^efloi ^q]7l rq^^efloi Aiif #3*Rr #31* ^«l<5Rr ^ 

* ^ ojAj- 
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11] 

*fll0^°11 9X°)*\, -#7) (b)^l^-, 

(b2) 4l<£^ ^Hl" A|S7> ^E]ti5]^^ ^ ^ 

^Isofl -g-7)^ ^-71 *lll<^ HH^-I- ^-7) ^UnilS-eH 7-I^Kr #31; 

(b3) ^-7] (bl)#3HH ^"71 *fll<^ dlolBj-1- tMHl: US.?} 

&Sm# ^)2°g^.T:-flolE}l- o]o\]o)^ Al^ 7 > -Sfl^^^^7V# ##*}*r #31; ^ 

(b4) #7l ^2^^ 3HE}-!- ^1 °1 w ^1^7> -«E] a£]^o_^, #7] #^ >0 

S ^-a- 

12] 

*l)io^HI $X<H^i , ^-71 (b) #3m, 

A o v 7) *)U°H2.ii|£l a^S. cf^- <^^o]i ^i<a^ iHMeJ- ^ *1#3°- 
13] 

^iiio^i 5a<H*i, (c)#3i^, 

^7f» ##*Hr #31; 
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(c2)#7l ^c]#S.-f7> tJ-^Tr 53-°5. #££|£ f <#7] z\]lv\}3-£\°\}x\ <$7] *fl2°fl 

53* ^ ^el 

14] 

>H io*^| ^-71 (ci)^fe, 

(Cll) A oM 7]<y <HC5))^7> ^-7] cH = ^]^nf c| e7># ^#*Rr #31; 

(cl2)^-7l 7l<y cH = efl^7> #71 o^ELefl^^cf d e 53 A^. tj-^- 

WADD _F1 -RAJDD FX <TH\ 

(Cl3) -*7l cll#7]HH ^-7] 7l<3 ^^.ejl^yV >S-7l ^£^14 ^ 3.^] 

ATI +WADD F\ -RADD _F1 <TH\ 

% #^*Hr ^-f^] ^7l <aci#S-^7> iH^fe 530.S. ##*Hr #31* ^til^f 

77 

— J 

A J"7l WADD_Fl^r ^7] *,U°i]5.ii)£] 7]<y ol£ E |A| uJ-Efiflji, ^-7] RADD_F1^ #7l 

^ll^lS-Ela] ojc^ft uj-E^JL, ^T-71 THl^ Die) JELEfl^-frJEl M-E}- 
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iflJl, <#7) #7l m^\S.^i^ Stt #?1 *}2<£n cflolE]-!- ^sfl ^p- 

cHJE-el]^ A}-©^* M-EfLfl^ 3* ^8.2.3. *Rr <8# ^e) 
[^T^ 15] 

all HTM 91^*), #7l (d)#3l^r, 

(dl)#7] afll 2E^ *ll2<^ H5)l<a ^5L7> #7l #^ ^i#eflo] AlJrO] 

^r-EJ±4 €-7># ^r#*Rr #31; 

(d2) #7l I£efl<y ^£7> #7l C^#3H ir^ol ^5LJ±t} 

€- ^iLS ^#5]^, #71 *fll ^2<^ lS5fl<a* l-s^J^H ^ 

#^ #31; 

(d3)#7l (dl)#3Hl^ #71 HHEl-Sl ^efl^J #517} #7) cl^#eflol AlJro] 

Sefl<y ^SLJit} ^^1 ^ 7 A ##£]#, #71 ^efl<y #5L7> #7l 

#3 t^#3H ^Is^l Sefl«y #J£iLc} ^7>1- ^#*Rr #31; ^ 

(d4)#7l ello|E}-o} Sell^ #£7} ^ ^#5}^, ^7] *\)2°\]3.£\<>\] 

7i#^ #7l afll SE^r *fl2<y3 cIIoIe}* #^-*H ^#*Rr #31* ^l*Hr 53 

-I- ^'AS °§# a o^. 

[^^J- 16] 

*Ul5*J-°fl &©H, #71 (d2)#3m, 

* #^*}*1 ^fe #71 A\ £^ ^l2°g^ c^oiEfi- -i-eRisKn., 
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M £. ^ 7}!=.$- ^2DflS.^sq Aj-ol^^- u}b)-^ji, lS5fl<yo} olnl^l a}o) 

ufEftfl^ ^$<L3. y o V ^. 

[3^*8- 171 

*lll4*J-°fl oio^A^ >a-7l (d4)#?fe, 

• 1 ] 

R Jr 

* nv^^i o>- ^ofl, Aj. 7 i >«2iflje.e|ofl i^efl°d# #^-*H 

^-#*H=- 3* E^o S ^ <^ o v ^el 
l^^ty 18] 

^10^1 5a°H, A oM (e) #3m, 

(el) ^71 ^13^12.5]^ 7l^^^efl^ <H = 3l^ 7>^1 ^.a1#S-?-7> ^s) 
fe7>* ^r#*Kr #7fl; 

(e2). ^71 itH^S-f7> ^£)^r ^#£}#, ^71 ^lS-SHH ^71 ^3 

(e3) ^"71 ^I3«fl£el5l 7l<y <H = 311^4 =-# <H = e)l^ Tj-ofl #7l 5. ^#5.^-7} 
^3*1 7 A°.£. ##£|#, ^7l ^12°11 S.E1 SI cflolEl-1- #7] *fl3°HS.eMl 

#31; £ 
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*M AisS.^ #3*Kr #31* ^«l*Kr 53* ^ *Hr ^a) 
191 

*I1183MI &°H, (el)^Tfl^, 

(ell) ^-71 ^13^1 Sa] 2] 7l«g o]e^|a 7 } av 7 ] s.^ = efl^j^c} d €-7>* 
^ #31; 

(el2) #7] 7l<y ^^5lli7> #7l <H = 5)1^^.1^ d €- 53 ^r^sl^, 

* *?H^Rr 3-*-^ ^-71 ^.^#5.^-7} ^s)^ 53 £.3. ##sHr #31; 
(el3) -S-71 ell#?iH*1 #7l 7l ^ <H = 5fl^7> #7l <H = 31^21 d ^ 

RAJDD JT2. - WADDF2. < TH1 

* ^Hr«Hr 3-f°ll ^71 ^.tH#s-f7> iH^fe- o.s ##*Hr #31* 

^7} WADD_F2^ ^"7] ^13^12. &| 7l<y o^efli* ^EfiflJl, #7l RADD_F2^ #7l 
^]3^12^^ ^Eelif M-Bl-vflji, #7l TH2-C- ^e) = efl^^ M-Hf 

vfljl, ^-7) N2^ 4>7l ^13^(12.^^ ^cefl^ Aj-ol^-i- q-El-ifl^- ^3* ^^£1 S}±r ^ 

# n ei w o v ^ . 
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[$^8- 20] 

*fllO%H] 9X°]*\, #7] A}1 9J A2<&% HMnRr R/G/B# H-Bfifl^ Zisfls] c-fl 
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